
April 21, 1905, Vision, Right  50· Ophthalmoscope: Large
vessels still visible, clouding most dense toward macula and
disk.

Sept. 20, 1906, patient has been told he was getting cataract.
Right vision ^ieo. Ophthalmoscope: No fundus reflex.
Oblique illumination shows gray opacity of lens, chiefly of
the nucleus. Broad iris shadow.

March 21, 1908, both eyes present a rather marked arcus
senilis. Right lens uniform, milky, grayish white, with a
narrow iris shadow on the milky fluid. The anterior chamber
deep. Vision, counts fingers at 3 feet.

July 12, 1909, under cocain, with pupil dilated with atropin,
a Knapp needle was' entered through the temporal limbus,
and plunged into the lens to the nasal side of the center of
the pupil. No lens substance or fluid escaped into the anterior
chamber.

July 13, slight hyperemia at puncture in limbus. No other
reaction.

July 23, a horizontal incision 2.5 mm. long was made in
the anterior capsule near the lower margin of the pupil.

August 6, reaction has been slight. The eye is now quiet.
September 1, there has been a notable shrinking of the

lower portion of the lens. A free cut, 4 mm. long, was made
in the capsule at the upper part of the pupil.

September 2, the eye has been uncomfortable. There is
moderate general hyperemia, and lens substance is protruding
from the cut in the capsule.

September 10, eye free from hyperemia. Large lens masses
are hanging forward to the cornea.

November 5, absorption having ceased, leaving a nucleus
of 6 mm. in diameter, this was freely divided from below
and across by Knapp's knife-needle. During this operation
the aqueous escaped so that the lens fragments were left
lying against the cornea. This was done at 9:45 a. m. By
5 p. m. discomfort had increased to dull pain with tenderness
of eye, pallor and nausea. Tension plus 1. Under cocain,
holocain and epinephrin instilled, an incision, 6 mm. long,
was made in the lower limbus, and the bulk of the lens frag¬
ments extracted with the Levis wire loop. The pain was
relieved in a few minutes, and he had a good night's sleep.

November 8, pupil only three-fourths dilated under atropin
solution, and hyperemia increased. Solid atropin dilated
pupil. This was applied daily for ten days.

November 29, hyperemia subsiding, pupil dilated by a 1 per
cent, solution.

December 13, hyperemia has gone except at lower limbus.
Remaining lens mass shrunken to one-third its original size.

December 24, optic disk visible. Lower nasal part of the
vitreous very cloudy.

Jan. 7, 1910, with Ziegler knife-needle, a remaining white
band was divided toward nasal side of pupil. This was
followed by a moderate reaction.

February 25, a white mass was torn loose that was resting
on the edge of the iris.

February 28, very little reaction. Vision, Right + 11.
 + 1.50 cy. ax. 120° =% partly.

Oct. 12, 1915, Right 4-12.  + 1-12 cy. ax. 40" =0.9. The
left eye has continued normal with corrected vision of 1.3.

This patient was 41 years old with practically mature
cataract that had been developing for three years, with
a history of disease in the eye running back about ten
years before that. Good vision was scarcely expected
in this case; but this patient and three of the others
sought to get rid of the cataract because of the cos¬
metic indication. He was 41 years old before the first
operation, three needlings had been done, and after
four months there remained a nucleus 6 mm. in diame¬
ter. This was freely divided and the fragments left
in the anterior chamber until seven "hours later, when
pain and increased tension led to extraction of most
of the lens fragments through a linear incision at the
corneal margin. Removal of the débris gave immediate
relief. But incarceration of the capsule occurred,
causing distortion of the pupil. Later a resulting band

of white tissue was divided, or torn loose from the
edge of the iris. In this case, as in all of the others
here reported, severe reaction occurred only when a

large amount of lens substance was left free in the
anterior chamber, and this irrespective of whether the
intra-ocular tension was markedly increased or not.

In all of these cases the cataract was unilateral ; and
it would seem that discission was especially applicable
to unilateral cataract. It is scarcely to be considered
where one eye has been lost, or where both are already
blind, unless possibly for young children. The time
required before the result is obtained rules it out when
the patient is dependent on the eye affected. On the
other hand, a patient with one good eye will generally
be loath to submit to an operation that will require
both eyes to be closed for some days, with confinement
to bed and other annoyances of a serious operation.

As has been pointed out by Beard and others, dis¬
cission may be done successfully much later in life
than was formerly believed. Two of these patients
were over 41 years of age, and there is every reason

to think that the lens would have been completely
removed by discission, if as much time had been taken
for the process as for some of the younger patients.
My belief is that many cataracts could thus be dealt
with successfully up to the age of 50 or later. But
whether it is worth while in general to do this, rather
than to extract them, seems doubtful.

CONCLUSIONS
For monolateral cataract up to middle life, discis¬

sion is to be considered as a proper procedure ; and in
many cases the patient will prefer it to extraction.

The first discission should make only a short open¬
ing in the capsule ; but may well penetrate to the center
of the nucleus, so that disintegration of the nucleus
may begin as soon as possible.

The amount of swelling from a given interference
will be proportioned to the size of the opening in the
capsule, and the absence of previous change in the
lens substance.

Severe.reactions and surgical shock are provoked
by the presence of large masses of lens substance in
the anterior chamber.

Possible hemorrhage, from making the puncture
through the vascular limbus, causes no danger to offset
the greater safety from infection secured by this point
of entrance.

318 Majestic Building.

PRELIMINARY CAPSULOTOMY IN IMMA-
TURE CATARACT

WILLIAM EVANS BRUNER, A.M., M.D.
CLEVELAND

The value of any operation must be judged not
merely by the results, however brilliant, secured with
that procedure in the hands of one man, perhaps the
originator of that special operation, but also, if not
chiefly, by the results obtained by a large number of
different surgeons.

For that reason it may be worth while to record
my experience, though small, with preliminary capsu-
lotomy, the so-called "Homer Smith" operation, in the
extraction of immature cataract.

Read before the Section on Ophthalmology at the Sixty-SeventhAnnual Session of the American Medical Association, Detroit, June,1916.

Downloaded From: http://jama.jamanetwork.com/ by a Michigan State University User  on 06/11/2015



It is not my intention to enter on any discussion of
the relative merits of this procedure and the intra-
capsular extraction, now so much in vogue, as a result
of the work and teachings of Colonel Smith of India.
The very fact that so many operators are not as yet
using the latter method is evidence that they are still
seeking some other technic which to them, at least,
appears not to be attended with so much risk.

I have developed a preference for preliminary iridec-
tomy in cases of unripe cataract, and have adhered to
that practice in these cases, though no doubt it is not
necessary to the success of this procedure. This does,
of course, subject the patient to an additional opera¬
tion, but I have never seen it attended with any reac¬
tion in my own experience, except in one case many
years ago, and that very slight; and if we can judge
by the literature, not a few operators seem to prefer
the preliminary iridectomy, as far as possible, in their
cataract work. However, it is not intended to open a
discussion on this question, and it is granted that this
procedure is not necessary to the success of the pre¬
liminary capsulotomy.

I have used the Homer Smith knife in some cases
and the Ziegler knife in others, and like the latter as

well, if not better, provided it is one with a short
cutting blade.

I have allowed a twenty-four hour interval to elapse
between the preliminary capsulotomy and the extrac¬
tion, doing the former one morning and the latter the
next morning. Should excessive swelling and reac¬
tion occur, the lens could then be extracted the same
afternoon instead of the following morning; but in my
own experience I have had only slight reaction, and
have had discomfort in only one patient. Perhaps,
however, I have not obtained sufficient swelling of the
cortical material, and yet it has been enough to obtain
the desired result. When there is not much swelling of
the cortex, and no reaction or pain, I am inclined, in
my next patient, to try postponing the extraction for
an additional twenty-four hours.

One drawback to this operation is that it. does not
seem to permit of the successful use of the capsule
forceps in removing the anterior capsule after it has
been incised, as is possible when dependence is placed
entirely on the forceps in opening and removing the
capsule, a procedure which in my regular work has
entirely displaced the cystotome.

Another criticism of the operation lies in the fact
that in performing the preliminary capsulotomy, we
reach the cortex only on the anterior surface of the
lens, while in these immature cataracts the cortex on
the posterior surface is in the same condition. We may
find this portion of the cortex not affected by the
capsulotomy, still clear, and more or less adherent to
the capsule, and rfiay experience difficulty in getting rid
of it; or on account of its being perfectly transparent
we may not be aware of its presence, or the amount of
it, until the following morning, when the pupil, which
appeared clear after the removal of the lens, will show
some opaque cortical material in it. This may absorb,
or it may increase the probability or necessity of a dis-
cission later on, and is just what we wish to avoid by
this procedure of preliminary capsulotomy.

I have felt also that it might be wise to use the lid
elevator rather than the speculum while making the
corneal section for the extraction of the lens after the
preliminary capsulotomy, as any unruliness of the
patient at this juncture, or squeezing together of the

lids, may be attended with expulsion of the lens imme¬
diately following the knife and loss of vitreous, though
I have never had this misfortune.

For the removal of the soft cortical material I depend
here, as usual, on irrigation of the anterior chamber.

This report includes six cases, the extent thus far
of my experience with this operation. One of the
patients unfortunately suffered an injury to the eye
after she left the hospital, so that she should scarcely
be included. A preliminary' iridectomy, as stated
above, was performed in each case. A discission of
the capsule was later done on four of the patients,
including the one who suffered the injury to the eye.
One of the last patients operated on will unques¬
tionably need a discission, and even the sixth one
would no doubt be benefited by this procedure, so that
in my own experience a discission of the capsule is
needed in a larger proportion of cases than after the
removal of fully mature cataracts.

VISUAL RESULTS
In one case % was obtained, % in two, and %

in one, though this undoubtedly could be further
improved by a discission of some thin capsule remain¬
ing within the pupillary area. In my last case the
vision is %i. In this case irrigation of the anterior
chamber could not be completed, so that there is con¬
siderable cortical material remaining, which will
require a secondary operation. The other one

—

the
sixth patient

—

is the one who suffered the injury to
the eye after leaving the hospital, and I do not as yet
know what vision can be obtained with her.

Without further comment, my notes in brief in the
cases are as follows :

Case 1.—W. B., man, aged 69, consulted me with the
history of his sight failing for four years; he had been unable
to read for six months.

O. D. —5.00 V· =%5
O. S. —6.00 V. =%o
Ophthalmoscopic examination revealed nuclear cataracts,

slight red reflex in the periphery; with the pupils dilated;
faint glimpse of the retinal vessels in O. D., but not in O. S.

June 15, 1914, iridectomy on O. D. Hemorrhage in the
anterior chamber several nights later, probably from blow
or pressure on the eye. Otherwise recovery was uneventful.

Nov. 5, 1914, V. of O. D. = fingers at 1 meter. Red reflex
seen, but no details of fundus. Preliminary capsulotomy.

Nov. 6, 1914,. lens fairly well stirred up, cortex swollen
and opaque; slight reaction. Extraction under local anes¬
thetic. Recovery was uneventful, and patient returned home
in two weeks.

Jan. 7, 1915, some very fine capsule in the pupillary area ;
fundus in good condition.

O. D. + 10  + 3.00 axis 135 V. =%, ordered for distance.
O. D. + 14 _ + 3.00 axis 135, ordered for reading.
Case 2.—Man, aged 58, consulted me in October, 1913, for

gradual failure of vision extending over several years.
V. O. D. = %2; O. S. = e/i2.

Jan. 7, 1914, O. D. %o ; O. S. %s. Nuclear opacity in each
lens.

Jan. 19, 1914, O. D. small iridectomy. He or the nurse
struck the eye two nights later, causing hemorrhage in the
anterior chamber. Otherwise recovery was uninterrupted
and uneventful.

May 5, 1914, O. D. counts fingers at 2 feet. Preliminary
capsulotomy with Ziegler knife.

May 6, 1914, patient has no pain ; cortex not much swollen.
Extraction of cataract under local anesthetic. Considerable
cortex, which was clear at time of operation, showed up a
day or two later. Anterior chamber was shallow for several
days. Eye showed no reaction. With atropin and ethyl-
morphin hydrochlorid (dionin) the cortex gradually absorbed.
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June 30, 1914, some very thin capsule showed within the
pupil, thicker in the periphery, media otherwise clear and
fundus in good condition.

O. D. + 9  4- 2.00 axis 15 V. = %. With 4- 4.00 added,
the patient reads 0.50 print very readily.

Case 3.—Mrs. A. W, aged 68, consulted me because of
vision failing for two years. With glasses vision = O. D.
%o, O. S. %o.

Ophthalmoscopic examination : O. D. nuclear cataract, red
reflex in periphery. No view of interior. O. S. ditto.

Oct. 22, 1913, small iridectomy : recovery uninterrupted.
Oct. 29, 1914, capsulotomy with Homer Smith knife. Cap¬

sule would not cut, but instead the lens moved readily before
the knife. Rotated knife to stir up lens as much as possible.

Oct. 30, 1914, very small effect from yesterday's operation.
Cataract extracted under local anesthetic. Considerable cor¬
tex removed. Irrigated anterior chamber as much as possible,
but the cortical material would not readily come away and
the patient became very restless, so that it was necessary to
desist. No reaction followed, and patient returned home,
November 16, with considerable cortex still remaining. This
gradually absorbed in part.

Jan. 6, 1915, discission of capsule; stirred up small remain¬
ing particle of cortex. No reaction followed.

Feb. 8, 1915, entire pupillary area perfectly clear. Fundus
in good condition.

O. D. + 10  4- 3.00 axis 165, V. %. Ordered for distance.
O. D. + 14  4- 3.00 axis 165, patient readily reads 0.50

print; ordered for reading.
Case 4.—S. C, aged 70, consulted me with history of sight

failing in right eye for seven or eight years and in left six
years. Has been unable to read with right eye for five or
six years and with the left for several months. O. D., nucleus
of lens opaque, red reflex in periphery. O. S., nucleus of
lens opaque, red reflex in periphery. With pupils dilated
a hazy view could be obtained of the nerve and blood vessels.
There is an excess of pigment in the choroidal spaces.

Sept. 11, 1914, iridectomy. No reaction followed.
Dec. 30, 1914, preliminary capsulotomy.
Dec. 31, 1914, moderate reaction. Lens somewhat swollen.

Extraction under local anesthetic. Recovery uninterrupted.
Some capsule remained.

March 10, 1915, discission of capsule with Ziegler knife.
No reaction.

March 16, 1915, pupil clear; fundus in good condition.
O. D. + 7  + 3.00 axis 180 V. = %. Ordered for distance.
O. D. + 11  4- 3.00 axis 180. Reads 0.75 readily. Ordered

for reading.
Case 5.— .  ., aged 60, consulted me because of failure

of vision, which has been progressing one and a half years.
V. = O. D. %o ; O. S., fingers at 2 feet.
Ophthalmoscopic examination revealed : O. D. nuclear

opacity involving most of the pupillary area. Red reflex in
periphery, with no view of fundus. O. S. ditto. In O. S.
with the pupil dilated a glimpse of some of the retinal ves¬
sels in periphery could be obtained, but no view of the nerve.

Dec. 10, 1915, O. S. iridectomy. No reaction.
Feb. 14, 1916, O. S. counts fingers. Considerable red

reflex. Preliminary capsulotomy with Ziegler knife.
Feb. 15, 1916, moderate swelling of lens and slight reac¬

tion. Lens extracted under local anesthetic ; patient was
very restless so that a thorough irrigation of the anterior
chamber could not be performed, and considerable sticky
cortical material remained. At a moment while nothing
whatever was being done to the eye, patient squeezed and
expressed a bead of vitreous, so eye was closed without
attempting to remove any more of the cortex. Moderate
reaction followed, but recovery was uninterrupted.

March 7, 1916, thick capsule with cortex in the lower por¬
tion of the pupillary area ; this has, however, been gradually
absorbing and becoming smaller. There is a clear area above
through which a good view of the fundus is obtained, and
shows it in good condition.

O. D. + 11  + 2.50 axis 105 V. %i.
A discission at a later date will no doubt markedly

improve this vision.

Case 6.—Mrs. E., aged 60, was referred to the hospital
from the dispensary because of nuclear cataract in each
eye.

April 2, 1915, O. S. small iridectomy.
Oct. 25, 1915, preliminary capsulotomy with Ziegler knife.
Oct. 26, 1915, no reaction ; no pain. Lens extracted under

local anesthetic. Recovery was prompt and uneventful. The
eye was looking fine when patient left the hospital, but
there was some capsule within the pupil that would even¬

tually require a discission. The patient was not seen again
until February, 1916. Several months after leaving the hos¬
pital she had an injury to this eye by a severe blow upon it.
The eye was inflamed and painful for a considerable time,
but she failed to report to the hospital and had no treatment.
When she was seen in February the pupil was entirely cov¬
ered with a dense capsule and was displaced somewhat
upward.

March 1, 1916, discission of the capsule and pupillary edge
of iris was done with the Ziegler knife, and a clear central
pupil obtained. I am unable as yet to report what the final
vision is with this patient.

New England Building.

ABSTRACT OF DISCUSSION
ON PAPERS OF DRS. JACKSON AND BRUNER

Dr. William E. Gamble, Chicago : The study of the
conjunctival flora, with extermination of the-pathologic vari¬
eties before operation, and the use of the limbal puncture
has reduced the danger of panophthalmitis almost to the
vanishing point; however, the complications of this opera¬
tion, the increased intra-ocular tension, the low grade inflam¬
mation of the uveal tract as shown by ciliary injection and
occasional shock are the complications that give much
apprehension to the surgeon. The repeated operations, the
thickened "after cataract," which the retained cortex in the
capsule sometimes produces, and the long interval before
restoration of sight are difficulties which in the nature of
things cannot be avoided. Crystalline lenses react so dif¬
ferently to the traumatism of the knife that the only safe
procedure, as Dr. Jackson pointed out, is to make a simple
puncture of the capsule the first time. The knowledge
gained by this reaction is about the only guide we have
as to the amount of discission the eye will safely stand in
future needlings. The limbal puncture much reduces the
force applied to the lens in making discission or dilaceration
of the capsule, as compared with that exerted by the needle
when the puncture is through the clear cornea and should
always be elected when one needle is to be used. This
reduction in force in producing the opening in the capsule
for discission of the lens is of great importance, since the
least possible force exerted on the lens sometimes subluxates
it. Most instruments for this purpose are too thick, producing
too large an opening and rendering impossible the keenest
cutting edge. I prefer a worn out cataract knife with the
edge dulled a short distance from the point. Discission,
per se, is clearly indicated in children and young adults
with high myopia and clear and cataractous lenses ; with
laminar cataract, complicated with myopia and choroidal
changes ; in all cases in young adults or somewhat older
individuals where a sudden reduction in intra-ocular tension
from corneal incision would endanger the integrity of the
eye. We are confronted at times with the complication of
the nucleus of the lens developing early. Until we are able
definitely to determine the absence of a well formed nucleus,
the field of usefulness of discission alone, in adults, will not
be greatly enlarged and is not the operation of choice.

Instead of tentative needlings over a considerable period
of time, a thorough breaking up of the lens should, in my
judgment, be done at one operation, followed in twenty-four
to forty-eight hours by linear extraction. The lens can
usually be removed by milking it out, aided by pushing
back the posterior lip of the wound with à grooved director,
thereby allowing the lens débris to ride out over it, and by
irrigation of the anterior chamber. In older patients, if a
small nucleus is formed, this can readily be picked out on
a sharp hook and oftentimes can be removed by irrigation.
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As to the patient remaining in bed with both eyes closed
after this operation, my experience leads me to think it
unnecessary and that a day or two in bed is a sufficient
length of time for the patient to be quiet. There is but
little more reaction than from iridectomy and no more need
for remaining in bed, as the coaptation of the lips of the
wound is so perfect that the anterior chamber closes within
a few hours. This operation should be elected in many
cases where the regular cataract extraction is now practiced,
especially in traumatic cataract and other forms of monoc¬
ular cataract. In senile cataracts coming on at an early
age, if operated in this manner the greatest care should be
used to remove all of the cortex, for I think it is an expe¬
rience that most of us have had that some of these cases
do not do well after operation. Low grade iritis of plastic
type develops producing "after cataract."

Dr. Homer E. Smith, Norwich, N. Y. : I agree with the
essayist that the value of any operation must be judged not
only by the results at the hands of its originator but of
other men as well. Two years ago I presented before this
section a paper in which were tabulated the results of 180
extractions reported by thirty-nine operators, of which 91
per cent, were successful, 6 per cent, partial failures and
only 3 per cent, total failures. Taking into account unfa-
miliarity with a new procedure, and comparing the statistics
of results in fully mature and operable cataracts with the
percentages above given and in what is admittedly a more
difficult and dangerous operation it will be seen that this
method does not suffer by comparison. There is another
factor in the case and which militates against a proper
judgment of the value of a new operation and that is that
operators are not content to follow exactly the procedure
as laid down by its originator but must try what they think
to be improvements, not realizing, perhaps, that what they
consider such have been already tried and rejected. If the
contention of the originator be correct that the lens capsule
is held tense by the reefing lines of the zonula, then only
through a large and ample capsulotomy can the capsule
roll back fully and allow entrance of the aqueous between
capsule and cortex to separate one from the other. The
anterior chamber is crescentic in cross section and at the
extreme periphery the space diminishes to zero ; even with
a 2 mm. blade one must press back the lens slightly to begin
or end the incision properly. With a blade longer than this
an insufficient cut is made and then the wound gapes only
and the desired result is not attained. Much depends also
on the shape and sharpness of the blade; if too pointed it
catches in and may dislocate the lens ; this will happen also
if it is not superlatively cutting sharp clear up to the point.
If capsulotomy is properly done no capsule remains in the
pupillary area and there can be no use for capsule forceps.
Only on the anterior capsule are there nucleated lens
fibers ; the posterior capsule has no epithelium, and if this
portion of the cortex is not affected by the capsulotomy
it simply means that there was an insufficient division of
the capsule. Experience has convinced me of the advantages
of a preliminary capsulotomy as compared with capsulectomy
or that immediately preceding the delivery of the lens, when
properly performed, and if an interval of six or more hours
is allowed to elapse between the capsulotomy and the extrac¬
tion proper, a separation between capsule and cortex will
result and so make immediately operable cataracts in any
stage of opacification, and the delivery of the lens, mature
or immature, is cleaner and easier than by any other method.

Dr. Lee M. Francis, Buffalo : Dr. Jackson in his dis¬
cussion of Case 2 speaks of "oozing of lymph from Schlemm's
canal." I am under the impression that the most recent
observers regard Schlemm's canal as a venous and not a
lymph channel. Concerning Dr. Bruner's paper: My expe¬
rience with the Homer Smith method of preliminary cap¬
sulotomy covers between twenty and twenty-five cases. I
find that one is aided a great deal in making the preliminary
capsulotomy by using a + 3.00 lens with a 3 D prism base
in and getting down close to the eye to introduce the
capsulotome. Since adopting this procedure, I have to make
my incision with greater precision. I have met with three

complications : First, owing to the swelling of the lens, the
production of a very shallow anterior chamber makes the
corneal incision rather difficult; second, bulging forward of
the iris on the knife so that it is difficult to escape it in
making the incision; third, spontaneous expression of the
lens by the patient on completion of the corneal incision.
In one case this occurred while I was changing my instru¬
ments. I have been unfortunate in having to contend with
a great deal of remaining débris and I have not been so
sure that the operation offers any great advantage in this
respect, although it is difficult to judge in so small a series.

Dr. Harold Gifford, Omaha : There is a certain amount
of misconception as to the position of Dr. Smith with refer¬
ence to preliminary capsulotomy. From my conversation
with colleagues I judge that a number of men believe that
Dr. Smith was the first to suggest preliminary capsulotomy
for cataract extraction. Of course, it is as old as the hills-
About the first ophthalmic article I ever read was one by
Steffen of Frankfurt. In it he spoke of doing preliminary
capsulotomy as a regular thing with unripe cataracts. But
the feature of Smith's operation is the extreme extent of
the incisions in the capsule. In this it differs from anything
which preceded it. I have tried this procedure, not with
Smith's knife, however, but in the cases in which I have
tried it the complications have been such that I have not
been encouraged to continue it. I met with two forms of
complication ; one such as was mentioned by Dr. Francis.
He did not speak of having glaucoma, but the fact is I got
glaucoma within a very short time after the operation ; in
one case severe pain set in within an hour and the chamber
got very shallow, and I had to extract the cataract under
adverse circumstances. It is almost the rule to have
increased tension and a shallow chamber within" twelve
hours after the operation. One objection is that if we do as
Smith directs, we go to the hospital twice : we go in the
morning to do the capsulotomy and in the afternoon to-
do the operation. If you wait twenty-four hours you are
very likely to have glaucoma and must extract at a dis¬
advantage. In one of the cases in which I had this expe¬
rience the eye was markedly glaucomatous ; there was no
anterior chamber. I had to enlarge the incision with a
scissors. I extracted all of the cortex which apparently was
opaque, and then after twenty-four hours there was found
a large sheet of opaque matter that had been transparent
when I made the extraction. This extensive capsulotomy
does not always get all of the cortex opaque and ready to
come out. My experience, therefore, has convinced me that
it is simpler to use the capsule forceps, no matter what the
age of the lens, and extract the lens without reference to
its maturity or immaturity.

Dr. S. D. Risley, Philadelphia : I agree with Dr. Jackson
as to the feasibility of the removal of cataract by absorption
following repeated discissions of the lens prior to middle
life in selected cases. The objection to its frequent adoption
is not only the danger inherent in frequently repeated opera¬
tions, but the great inconvenience to both patient and surgeon
caused by the prolonged detention in the hospital awaiting
the slow absorption of the released cortex in the anterior
chamber after each discission. This makes the method par¬
ticularly prohibitive with private patients living at distant
homes, since it is not safe to permit their return to their
homes during the intervals between operations. This is true
even in the case of very young children with opaque or
semi-opaque lenses and is increasingly more aggravating in
patients at 40 or 45 years of age. To avoid these difficulties
I have devised a procedure which I have employed with
increasing satisfaction for ten years or longer in the various
forms of cataract in children and young people, and a few
times in high myopia. It materially lessens the hospital
days and secures better ultimate results and with less danger.
The pupil is dilated under cocain and atropia and a small
Hayes-Ziegler knife is inserted at the upper corneal limbus
and carried to a point on the lens capsule under the inferior
pupillary border; a vertical slit is made in the capsule,
extending to the pupil border above. In suitable light this
is seen to widen into an elliptical opening in the capsule.
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The knife is then carried to the same point below and a

deep cut made in the cortex along the line of incision in the
capsule. After twenty-four or forty-eight hours a keratome
is entered at the upper corneal limbus and its point carried
deeply into the lens at the upper border of the. dilated pupil,
cutting across the upper end of the capsule incision in the
primary operation. The keratome is then slowly, but par¬
tially, withdrawn, the point of the knife being pressed
backward to cause the wound to gape and to prevent the
prolapse of the iris. The opaque and softened cortex is
by this procedure allowed to escape over the anterior surface
of the blade. The rapidity of its delivery can be controlled
by pressure exerted through the fixation forceps below, and
the back of the blade above, if too rapid by traction with
the forceps and release of pressure above. The intra-ocular
tension alone is usually sufficient to expel the cortex and
must occasionally be controlled by traction with the forceps.

Dr. J. G. Dorsey, Wichita, Kan. : I have a case which
illustrates part of the feature that Dr. Jackson emphasizes
regarding the swelling of the lens in the anterior chamber.
The case was one of traumatic cataract produced in a

peculiar manner. While shaking a banner a pin was pro¬
jected into the eye, producing traumatic cataract. When
the patient came in there was considerable swelling of the
cortex and the anterior chamber was largely filled with
lenticular matter. The eye was considerably inflamed, and
although we knew that the pin was not sterile, we thought
we would risk it rather than produce more trauma, and
take the chances of further irritation. After the absorption
of the particularly abundant lenticular matter the case went
on for several days, when suddenly the girl complained of
shock or pain, nausea, etc., and on looking at the eye I again
saw it filled with this same swollen lenticular matter. The
lens matter went on to absorption without further trouble.
There was no glaucoma. It seemed to be an inflammatory
condition. Speaking of the needling preceding a cataract
operation, my difficulty in the operation of Dr. Smith has
been in making my discission large enough. I find difficulty
in making the cross incision. There was some difficulty
with the knife ; but the results have been very good in the
few cases I have done.

Dr. D. C. Louchery, Clarksburg, W. Va. : I should like
to report the case of a patient 17 years of age. It was said
that the child had lost its sight at 6. I cut across the lens
capsule and extracted a remnant of lens. A nucleus was

found in the other eye, but I obtained better vision than
 could have hoped for in a person ten years or more in
that condition. Four weeks ago I saw a man who received
a blow across the eye with a bottle three or four days
before. He had a traumatic cataract. The lens capsule
was ruptured, and the iris was adherent to the cornea in
the upper portion. The eye had had no attention whatever.
I insisted on his going to the hospital, but he went home,
and four days later came back. The lens had poured out
and the anterior chamber was filled to the cornea. He had
no tension. It is beginning to clear up so that he can see
some. I suppose the lens will not absorb completely, but
the results are so far most excellent. I do not know what
the final result will be.

Dr. E. J. Bissel, Rochester, N. Y. : I have performed the
Homer Smith operation eight times. There are two or three
factors that I think need to be emphasized. The first is
that the section of the capsule should always be made by
artificial light. I use a Nernst lamp. I think it is difficult
to follow the depth of the incision by daylight. I also use
the Beebe binocular loup, which gives sharp detail. The
first time I did the operation I had an instrument of the
pattern of Dr. Smith's knife, but not made by the firm he
suggested, and I found that the taper was not quite right,
and lost some aqueous, which makes it difficult to make
the second incision—the cross incision ; but after getting
the instrument just as he suggested I found no difficulty in
making the capsule incision under the conditions I have
named. I have found difficulty in making the corneal section.
In two cases the iris was caught on the knife. It is quite
difficult to avoid that if the lens becomes much swollen. I

have done the preliminary capsulotomy in the late afternoon
and the extraction in the morning, and in only one case has
there been any increase in tension. This patient developed
pain in the night, and in the morning there was a severe

glaucomatous condition. The final result was very satis¬
factory. The results in all cases have been good as regards
vision. I have done the operation less often recently. There
is great danger in cutting into the lens substance too deeply
and getting too much swelling of the lens.

Dr. Clark W. Hawley, Chicago: About twenty years ago
I reported several cases in which I did the same operation
in a different manner—I made the incision horizontally
instead of vertically, extending it clear across the capsule.
I used a knife which I inserted to its full size, then withdrew
it partly, and gently lifted the cornea and all the cortex will
come out that has been softened. I learned this method from
an accident in the Chicago Shipbuilding Company's yards at
Chicago. In one case the entrance of a piece of steel into
the eye cut the capsule clear across and the anterior chamber
was filled with lens-matter. I have since used this knife and
this method and have had such good success that I have used
it in all cases.

Dr. Mary Buchanan, Philadelphia : I have employed the
Homer Smith method in twenty cases. In nineteen I used
his own knife, in the other case the Ziegler knife, but found
that it was not so satisfactory. I had to go in and assist the
lens out, which I never do with the Homer Smith knife. We
have had two cases in which there was marked rise of
tension. In one, the man came from the country and was in
a hurry to get home; so against my advice my assistant did
not do a preliminary iridectomy, as the pupil would not dilate.
By the next day there was a hard eyeball. An iridectomy was

immediately performed but the next day the tension was

just as high as the day before. We extracted the lens with¬
out accident and the man made a good recovery. I saw him
on my way to the meeting and he had % vision in that eye.
In the other case I did a preliminary capsulotomy at 4 p. m.
and the extraction at 5 a. m. the next day, having been called
up on account of the patient's pain in the night. Since adopt¬
ing the six hour interval between capsulotomy and extrac¬
tion no glaucoma has resulted. There is often a lot of cortex
that looks gray in the pupil one or two days after the opera¬
tion; but if the capsulotomy has been done as extensively as
Smith advises, the aqueous humor takes care of the cortex.
I think out of the twenty cases I had to do a slight secondary
operation once or twice, but there was only a little shred of
membrane across the pupil and there was no difficulty at all
in doing it.

Dr. G. C. Savage, Nashville, Tenn. : I have done the Homer
Smith operation quite a number of times. I have not fol¬
lowed exactly the directions of Dr. Smith. I do not believe
it is necessary to make the capsulotomy twenty-four hours
before the extraction. What is the purpose of the cap¬
sulotomy? Not that the lens may be ripened and made
cloudy especially, but it is that the aqueous humor may get
into the layers of the lens fibers in contact with the capsule
both before and behind. Through the opening the aqueous
humor has little trouble passing within the capsule and going
entirely around the lens substance, loosening the contact. I
do the capsulotomy early in the morning, say about 8 or 9
o'clock, and then about six or eight hours later I extract the
lens, with wonderful ease. I have never done the Smith
operation with anything ugly following, chargeable to the
operation itself. Every case except one has resulted spendidly,
and the bad result in that one case was from a purulent
inflammation which I am sure was due to autoinfection,
which developed about thirty-six hours after the extraction..
I believe the safest operation for cataract, everything con¬
sidered, whether in or out of the capsule, is the Homer
Smith operation, and I know it is the easiest operation of all
of them. The capsulotomy done early in the morning and
the extraction late in the afternoon has not given time for
the lens to swell to any great extent. It has never swollen
to a sufficient extent to interfere with the corneal incision as
I do the operation. I believe Üiat, in senile cataract, it would
be better to divide the operation into two stages. These
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stages ought to be as close together as possible; and the only
reason that there should be any time intervening is that
there may be escape of aqueous through the puncture wound
you have made in making a good capsulotomy, making the
anterior chamber so shallow as to make the corneal incision
very difficult, without waiting for the chamber to refill. A
capsulotomy can be better made when there has been no

incision in the cornea. When this is done freely—whether with
the Ziegler, the Knapp or the Smith instrument—as Smith
directs, the capsule will open widely. If, on withdrawing
the instrument in a senile case, the aqueous does not escape
we can go ahead and take the lens out without trouble. I
believe if we would do the capsulotomy before making the
corneal incision, we could more often do a simple extraction
of the cataract in a more perfect sort of a way. After the
capsule has been opened, while you have the eyeball fixed
in its position, if the pupil is sufficiently open you may take
the spatula and make pressure on the eye below, completing
the operation in almost half the time that must elapse if we
make the incision, then the capsulotomy and then the extrac¬
tion. I am going to do the Homer Smith operation until the
Hulen operation has been so perfected that there will be no

necessity for leaving any capsule in the eye at all. The large
opening in the anterior capsule after the Smith method
must greatly lessen the necessity for secondary operations.

Dr. Edward Jackson, Denver : In reference to Schlemm's
canal, some one within the last year published the result of
his investigation, reaching the conclusion that it is a lymph
space. I think perhaps the most important evidence on the
matter is that developed by Salzmann by ophthalmoscppy of
the angle of the anterior chamber. In his last paper on the
subject he figures a line parallel to the periphery of the
anterior chamber which he takes to be caused by Schlemm's
canal, rather darker than the sclera, and varying as to how
much darker. In only two cases has it shown any pink color.
He believes that at times some blood may be mixed with the
lymph, but generally it is simply a gray line, in contrast with
the white sclera. I have seen it. With reference to the
residence of the patient, of course discission is only appli¬
cable for patients who can come again and again, without
having to travel very far and without serious inconvenience.
The cases I reported have all been treated outside the hos¬
pital. They were not confined to the house at any time,
except in one case. The girl who suffered the most severe

reaction, without rise of tension, and with symptoms of shock,
and who has an abnormal eye, a congenital defect, was the.
only one seen outside the office. One patient lived in a city
nearly 100 miles away, and came to Denver for the opera¬
tion, remaining two or three days—Saturday to Monday. She
had a rather important position. I think at one time she was

in Denver perhaps ten days, although at that time the reac¬

tion was over in two or three days. Of course, the procedure
is only applicable to those patients who can be kept under
observation. The early development of the nucleus I think
is to be rather expected with an early development that runs

very much the course of senile cataract. Three of these cases

were of that character. They developed probably after some

uveal disease, but without any iritic adhesions and without
any evidence of active disease for several years. None of
them showed evidence of active uveal disease from the time
the cataracts began to obscure the fundus, up to the time the
view was cleared up, and I think none showed any extensive
changes in the choroid since the cataract was cleared up.
All of the nucleus, even if well developed, can and will be
absorbed if time is given after sufficient needling. The
point I would like to emphasize about the operation is that
it is the size of the opening in the capsule that determines
the danger of swelling, and of the lens material flowing into
the anterior chamber, where it will cause either a rise of
tension, or severe reaction without rise of tension, and the
symptoms which we wish to avoid. The penetration of the
nucleus is not followed by any particular reaction. If the
nucleus is cut into pieces and fragments fall into the anterior
chamber, you are practically certain to have reaction. But
if the nucleus is punctured, ever¿ clear to the center of the
nucleus, at the first puncture, it does not add to the reaction

that occurs, provided you have a small opening in the
capsule. It is an established point that it is safer to cut
freely an opaque lens than a transparent lens, as regards
danger from subsequent swelling.

Dr. W. E. Bruner, Cleveland : I should have stated that
I use homatropin before doing the preliminary capsulotomy,
so as to get as large an opening in the capsule as possible.
I make the puncture as Dr. Jackson does, through the corneal
limbus. In my experience I have been surprised at the small
amount of reaction that followed. I have done the capsu¬
lotomy in the morning, prepared to do the extraction of the
lens later in the day if necessary.

RETINAL DETACHMENT IN HYDROPH-
THALMIA

ARNOLD KNAPP, M.D.
NEW YORK

It is surely striking that patients with congenital
glaucoma apparently disappear from view after a cer-

tain length of time; for it is very unusual to find per-
sons with this disease in middle life, though there are

some reports of cases in which the process has been
spontaneously arrested and some sight retained. That
these enlarged eyeballs are extremely susceptible to
injury is natural, and unquestionably most of these
eyes are enucleated after rupture following often a

trivial injury. It is even reported that this rupture
can occur spontaneously. Furthermore, the ectatic
cornea in these glaucomatous eyes becomes easily
infected and stands infection badly, so that a number
of the eyes are probably lost from this cause.

I have had an opportunity of observing clinically
a case of hydrophthalmia in which a detachment of
the retina occurred spontaneously, and the eye then
went on to phthisis bulbi. As this outcome is not
mentioned in the textbooks, I deem it worthy of
report.

The patient, F.  ., aged 11, was brought to the Herman
Knapp Memorial Eye Hospital, Nov. 28, 1914, with the state¬
ment that both eyeballs were enlarged from birth and that

.the right eye was injured by a blow four years ago and
subsequently removed. The left eye was enormously enlarged
with all the characteristics of hydrophthalmia. The cornea

measured 16 mm. The vision was %oo. With the tonometer
the tension was slightly over 30, and after the use of pilo-
carpin it was reduced to 27. As the tension could be con¬

trolled with pilocarpin, and on account of the extreme ectatic
condition of the eyeball, an operation seemed inadvisable,
though it had been proposed at one of the other eye hospitals.
The patient was brought to us from time to time with prac¬
tically no change in the condition, and with tension averaging
25, until March 19, 1915, when the eye was found to be unusu¬

ally soft, and the vision greatly reduced. The field was con¬

tracted to a small area around the point of fixation, in which
the patient was still able to count fingers directly in front
of the eye. With the ophthalmoscope a distinct detachment
of the retina could be made out, of the usual color without
any evidences of a hemorrhage. The pilocarpin was stopped
and atropin was ordered. The eye remained soft, and gradu¬
ally became smaller and blind. Nov. 6, 1915, the eye was

shrunken, and a cataract had developed to which the iris
was adherent. There was no light perception.

Axenfeld1 has reported a case which is similar to
this, in which a detachment was discovered by the
ophthalmoscope before phthisis set in. Axenfeld

Read before the Section on Ophthalmology at the Sixty-Seventh
Annual Session of the American Medical Association, Detroit, June,
1916.

1. Axenfeld: Ueber das Vorkommen von Netzhautabl\l=o"\sung beim
Hydrophthalmos, Klin. Med. f. Augenh., 1903, xli.
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